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ABSTRACT

Introduction- Non-vital bleaching is a non-invasive technique to treat the intrinsic discoloration of teeth of several
aetiologies. Hydrogen peroxide and sodium perborate are commonly used bleaching agents.

Aim- The aim of this case report is to demonstrate the non-vital bleaching technique in maxillary anterior teeth.
Method- Maxillary left central incisor was isolated with rubber dam and root canal treatment was performed. Barrier
space preparation was done using a heated instrument. Glass ionomer cement was used a barrier material. Mixture of
hydrogen peroxide and sodium perborate was placed in the canal and sealed with intermediate restorative material.
After 1 week, the procedure was repeated to achieve the desired results.

Conclusion- Non-vital bleaching is a minimally invasive procedure to restore the aesthetics of a discoloured non-vital
tooth. However, care should be taken to prevent any post-operative complications.
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INTRODUCTION

Several intrinsic and extrinsic factors can cause changes in tooth color [1]. Intrinsic discoloration of the tooth can be
caused following trauma, loss of vitality, endodontic treatment, and restorative procedures apart from known local and
systemic factors [2]. Extrinsic staining, also called external staining, is mainly due to environmental factors including
smoking, beverages and foods, antibiotics, and metals such as iron or copper [3]. Tooth bleaching, veneering or
placement of a full coverage crown is treatment options for discolored tooth.

Non-vital teeth that are extensively discolored are highly receptive for bleaching techniques. A proper cervical barrier
placement and an apical seal is necessary to prevent the percolation of bleaching agents into the periradicular tissues to
avoid undesirable post-operative complications. If apical seal is improper a retreatment should be considered before
proceeding ahead with the non-vital bleaching technique.

There are very few case reports demonstrating non-vital bleaching techniques mainly due to the fear of invasive
cervical resorption that may occur due to improper barrier placement. Our case report is aimed to fill the existing void.

CASE REPORT

A 25-year-old female patient reported to the department of conservative dentistry and endodontics with the chief
complaint of unaesthetic appearance in upper anterior tooth region. Patient had a history of trauma 5 years back. On
intraoral examination, tooth #21had brown discoloration (Figure 1). Tenderness to percussion was negative. Cold
testing was done with cold spray (Endo- Frost, Coltene, Germany) on all the maxillary anterior teeth which confirmed
that #21 was non-vital. Radiographic examination was done which revealed no periradicular changes with the
concerned teeth.
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Figure 1

Patient was informed about all the restorative options after endodontic therapy like bleaching, laminates or crown
placement. Treatment plan was decided to do a non-surgical root canal treatment followed by non-vital bleaching of the
involved teeth. In the first sitting, local anesthesia was administered and access cavity was made on #21 on the palatal
side with a no. 4 round bur. Working length was established with a #25K file (Mani Inc, Japan) and confirmed with an
apex locator (Root ZX mini, J Morita, USA). Biomechanical preparation with hand protaper size F2 (Dentsply
Maillefer, USA). Abundant amount of normal saline and sodium hypochlorite were used as irrigants during the cleaning
and shaping procedure. Canals were dried with paper points. Root canal filing was done with cold lateral compaction
technique. Following root canal filing, 2 mm of gutta-percha was removed beyond the cemento-enamel junction.

Post removal of gutta-percha, a 2 mm thick layer of glass ionomer cement (3M ESPE, USA) was placed over the gutta-
percha as a barrier material. The chamber was etched with 37% phosphoric acid (Total Etch, Ivoclar Vivadent,
Liechtenstein) for 30 seconds and it was washed and dried. Sodium perborate tetrahydrate and 30% hydrogen peroxide
mixture was formed (1gm powder with 0.5ml liquid) and it was placed in the pulp chamber and condensed with a wet
cotton pellet. Dry cotton was tightly placed over this the access cavity was sealed with cavit. The patient was recalled
after 1 week for assessment. Discoloration was completely removed and shade of the patient was enhanced. The sodium
perborate — hydrogen peroxide mixture was removed from the pulp chamber using abundant saline and the access
cavity was sealed with resin modified glass ionomer cement (Cention N, lvoclar Vivadent) (Figure 2). A follow up
image shows no signs of discoloration (Figure 3)

Figure 2 Figure 3
DISCUSSION

Trauma-induced internal pulp bleeding may cause dissemination of blood components into the dentinal tubules, which
may cause discoloration of tooth [4]. Then blood degradation products such as haemosiderin, haemin, haematin and
haematoid in release iron during hemolysis [5]. The iron can be converted to black ferric sulfide with hydrogen sulfide
produced by bacteria, which causes staining of the tooth. Non-vital bleaching is the minimally invasive procedure for
esthetic rehabilitation of discolored non vital teeth. The most common bleaching agents generally fall into two groups:
chlorine and its related compounds like sodium hypochlorite and the per-oxygen bleaching agents like hydrogen
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peroxide or sodium perborate[6]. Anitua et al reported a 100% success rate using the combination of sodium perborate
with hydrogen peroxide. [7]. Hence we have used a mixture of 30% hydrogen peroxide in conjunction with sodium
perborate.

Spasser first described the bleaching technique in which he inserted a paste of sodium perborate and water into the
access cavity [8]. This technique was modified by Nutting and Poe when they replaced water with hydrogen peroxide in
1963 [9]. The effect of different concentration of carbamide peroxide was studied by Yui in 2008 [10]. He concluded
that sodium perborate associated with both 10% and 35% carbamide peroxide was more effective than when associated
with distilled water.

Glass ionomer cement was used as the barrier material. The shape of the barrier was kept as ‘bobsled tunnel” when
viewed from facial aspect. The significance of this shape is that it blocks all the dentinal tubules which run from pulp
chamber to external tooth surface apical to the level of epithelial attachment so that the bleaching agent stays within the
cavity and hence prevents external root resorption [11].

External cervical resorption is a serious complication that can occur after internal bleaching [12]. It is usually
asymptomatic and detected through routine radiographic examination [13]. Heithersay et al analyzed 257 teeth with
cervical resorptions and found that in 3.9% of teeth, it was due to intracoronal bleaching [14]. Attin et al in their review
article summed up all the clinical studies and case reports showing cervical resorption after internal bleaching procedure
as given in underlying table I which reveals that patients who had bleaching therapy at a young age often have external
resorption. A possible explanation is that hydrogen peroxide can more easily penetrate into the periodontium because of
wide dentinal tubules in young teeth. [15].

The reason for resorption of bleached teeth have not yet been successfully understood. It has been established that 30%
hydrogen peroxide alone or in combination with sodium perborate are more cytotoxic for periodontal cells than
perborate-water mixture [16]. Lado et al presumed that internal bleaching procedure leads to denaturation of dentin in
the cervical region. This denatured dentin induces a foreign body reaction [17]. It is established that hydrogen peroxide
has an effect on both organic as well as inorganic part of dentin. Destruction of organic component is mainly due to the
oxidizing nature of hydrogen peroxide, whereas the inorganic portion is damaged due to acidity [18]. Heat application
causes widening of dentinal tubules which may facilitate easier diffusion of hydrogen peroxide to the periodontium
[19]. Application of heat also results in formation of extremely reactive hydroxyl radicals from hydrogen peroxide
which can degrade the connective tissue. Hence, we have refrained from heat activation of sodium perborate- hydrogen
peroxide mixture in the presented case to avoid any possible complications. Montgomery showed that intra-coronal
dressing can prevent progression of external cervical resorption [20]. Cervical resorption can be treated by direct
restoration after gaining access via orthodontic extrusion or surgical way. Hence a barrier using glass ionomer cement
was placed in a bobsled tunnel design to prevent resorption.

CONCLUSION

Non-vital bleaching is economical, predictable and rather quick with good esthetic result. However, it depends on the
endodontist’s expertise to proceed ahead with a good case selection and to prevent any post procedural problems that
may occur.
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